Mobile Phones: Established Technologies for Innovative Humanitarian Logistics Concepts  by Abushaikha, Ismail & Schumann-Bölsche, Dorit
 Procedia Engineering  159 ( 2016 )  191 – 198 
Available online at www.sciencedirect.com
1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of HumTech2016
doi: 10.1016/j.proeng.2016.08.157 
ScienceDirect
* Corresponding author. Tel.: +49-661-9640-274; fax: +49-661-9640-252.  
E-mail address: dorit.schumann@w.hs-fulda.de 
Humanitarian Technology: Science, Systems and Global Impact 2016, HumTech2016, 7-9 June 2016,    
Massachusetts, USA 
Mobile phones: Established technologies 
for innovative humanitarian logistics concepts 
 
 Dr. Ismail Abushaikhaa, Prof. Dr. Dorit Schumann-Bölscheb*  
aGerman-Jordanian University (GJU), School of Management and Logistics Sciences,  
P. O. Box: 35247, Amman 11180, Jordan, www.gju.edu.jo 
bUniversity of Applied Sciences Fulda, Faculty of Business, Leipziger Straße 123, 36037 Fulda, Germany, www.hs-fulda.de 
Abstract 
Recent studies have shown an increased interest in the role of logistics function in supporting humanitarian relief operations. However, there is 
limited discussion in literature of how established technologies could be adopted effectively for supporting the delivery of basic relief items for 
beneficiaries. The purpose of this paper is to evaluate the appropriateness of mobile phone technology to support humanitarian operations and 
to create new humanitarian logistics concepts. With mobile phone technology, an established (humanitarian) technology is selected to enhance 
the performance of humanitarian logistics in disaster relief operations. This research provides insights for improved humanitarian relief 
operations and delivery for refugees in sub-Saharan Africa, Jordanian refugee camps and Germany.  
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1. Introduction 
Humanitarian logistics is that part of logistics management, which focuses on “the purpose of alleviating the suffering of 
vulnerable people” [3]. Humanitarian logistics is similar to business logistics in that it deals with the effective and efficient flow 
of goods and information from the point of origin to the point of consumption, with special regards however, to the affected 
population. Humanitarian logistics aims to reduce the suffering of the affected population, especially in the aftermaths of the 
acute or permanent disasters and crises. It is that part of humanitarian aid which should bring the right products of humanitarian 
aid, to the right (most affected) people, at the right time (quickly), in the right (good) quality, in the right amount (as needed), and 
to the right costs (with regard to efficiency) [4, 5]. 
This research concentrates on a specific technology that is able to support and enhance the performance in humanitarian 
logistics. With mobile phone technology, a simple and established technology is selected for a deeper analysis of humanitarian 
technologies and humanitarian logistics. The innovative character of this paper is less concentrated on the technology itself but 
more on innovative concepts for logistics and supply chain management. One important aspect is the distribution of mobile 
phones worldwide, even in emerging and developing countries. Worldwide 92 per 100 population mobile phone subscribers are 
documented in the 2015 report, “Measuring the Information Society” [6], with an increasing trend in developed and developing 
countries. By contrast, just less than half of the population worldwide has access to the internet and especially in African 
countries where the access rate is low [6].  
From a humanitarian logistician's point of view, this paper creates ideas for two different applications of mobile phones for 
different processes in the humanitarian logistics chain, in different countries, and for different actors. One application 
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
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concentrates on humanitarian aid in sub-Saharan Africa and the other application focuses on the support of refugees, e.g. with 
mobile “cash & vouchers”. The design of these humanitarian logistics concepts with mobile phones is described in section three 
of this paper. Section four provides empirical data as a foundation for the relevance of worldwide humanitarian logistics and its 
support by mobile phone technology 
2. Fundamental background: Empirical data from international statistics and reports 
Why does humanitarian aid need innovative logistics concepts? Why could mobile phones be the right humanitarian 
technology for innovations in humanitarian logistics? The answers could be based on worldwide statistics, literature analysis, and 
existing applications. Starting with statistics and empirical data, the Human Development Report [7], the World Health Statistics 
[8], reports from the UN Refugee Agency UN HCR such as the 2015 Mid-Year Trend Report [9], the Annual Disaster Statistical 
Review [4], the Logistics Performance Index from the Worldbank [10], and the Information Society Report [6] are suitable to 
give some fundamental background. The mentioned statistics about human development, health, refugees, and disasters show 
that there is a need of humanitarian aid in general. In addition, reports about logistics performance and technologies give further 
insights for this paper regarding the strengths and weaknesses in logistics and relevant technologies.  
Table 1 shows some selected values about human development [7], health [8], and refugees [9]. Three different human 
development groups are selected, and for each group one country as an example: Germany, Jordan and Cameroon. These three 
countries are typical for their corresponding development group. In addition, all of them were important host-countries for 
refugees in 2015: Jordan and Germany for the Syrian conflict refugees in specific and, Cameroon for several sub-Saharan 
countries (e.g. Central African Republic, Nigeria). Therewith, all three are relevant for a later chapter dealing with mobile phones 
for humanitarian logistics concept for refugees. Cameroon is furthermore an important country for the supply of people in the 
hinterland. Not only for itself with the huge seaport in Douala, but also for landlocked countries such as Central African Republic 
[11, 12]. Several interdependencies are shown in Table 1 between the development index and other values. 
Table 1. Statistics and indicators about human development, health, and refugees [from 7, 8 and 9] 
 
 
 
 
 
 
 
Human development index group 
or WHO income group, example 
Human 
Development 
Index,  
 
from 0 
(lowest) – 1 
(highest)  2013 
[7 UN DP,  
pp. 160-163] 
Population living 
on less than 1 US 
$ per day,  
 
% average  
2007 to 2013 
 
[8 WHO, 
pp. 150-159] 
Living in 
urban areas  
 
 
%  
2013 
 
[8 WHO,  
pp. 150-159] 
Cause specific 
mortality rate, 
Malaria and 
HIV / Aids  
2012/2013 per 
100000 
population / year 
[8 WHO, 
pp. 58-63] 
Total refugees 
(assisted by UN 
HCR) 
 
total amount, 
mid 2015 
 
[9 UN HCR,  
pp. 16-19] 
1. Very high human development 
or high income group 
0.890 <2 80 
- 
- 
 
Example for 1: Germany 
0.911 
(Rank 6) 
<2 75 
- 
- 
250,299 
(UN HCR: -) 
2. High human development or 
upper middle income group 
0.735 5.2 62 
Malaria: 1 
HIV / AIDS: 14 
 
Example for 2: Jordan 
0.745 
(Rank 77) 
<2 83 
- 
- 
664,102 
(UN HCR: 664,102) 
3. Low human development or 
low income group 
0.493 43.6 30 
Malaria: 36 
HIV / AIDS: 67 
 
Example for 3: Cameroon 
0.504 
(Rank 152) 
27.6 53 
Malaria: 55 
HIV / AIDS: 196 
302,293 
(UN HCR: 289,806) 
World 0.702 14.6 53 
Malaria: 11 
HIV / AIDS: 22 
57,959,702 
 
As expected, there are tendencies for a higher rate of poverty, lower rate of population living in urban areas and higher 
mortality rates in countries with a lower human development index. These are just some values from the broad spectrum of 
empirical data in reports on development and health, which also incorporate data about a broad range of health data, education, 
nutrition, gender equality, infrastructure for energy and sanitation, and many more [7, 8]. The UN Millennium Development 
Goal Report summarizes: “Global poverty has declined significantly over the past two decades […] in contrast; sub-Saharan 
Africa’s poverty rate did not fall below its 1990 level until after 2002. Even though the decline of poverty has accelerated in the 
past decade, the region continues to lag behind. More than 40 per cent of the population in sub-Saharan Africa still lives in 
extreme poverty in 2015” [2, p. 15]. The high rate of poverty, hunger, and the health situation in countries with a low 
development index, many of them are located in sub-Saharan Africa, are the reason why one main chapter of this paper deals 
with humanitarian logistics in sub-Saharan African countries. The last column in Table 1 addresses the significance of refugees 
on the different regions (see chapter 3.3). 
Logistics performance in low developed countries is comparatively low (Table 2) and the distribution of mobile phones 
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worldwide, and even in low income countries, is high (Table 3). The logistics performance index (LPI), which is published by 
the Worldbank every 2 years, is an index consisting of six components: The efficiency of customs and border clearance, the 
quality of trade and transport infrastructure, the ease of arranging competitively priced shipments, the competence and quality of 
logistics services, the ability to track and trace consignments, and the frequency with which shipments reach consignees within 
scheduled delivery times [10, p. 7]. Each of the six components is scored between 5 to 1, 5 being the highest score and 1 being 
the lowest. The summarized LPI is shown in Table 2 for the three countries, with Germany having the highest rank with a LPI of 
1, Jordan being ranked 68th, and Cameroon 142nd from 166 countries. Details for all six components are explained in the 
Worldbank full report. Table 2 contains two important details for effectiveness and efficiency: The average import lead time for 
containers, which is three times higher in Cameroon than in Germany, and the corresponding costs, which are double as high in 
Cameroon than in Germany and in Jordan [10]. Reasons for lower efficiency and effectiveness are analysed and documented in 
publications which focus on logistics and logistics processes in sub-Saharan Africa [11, 12]. Some of the reasons are 
administrative processes for customs clearance; conditions of infrastructure at the seaports, the airports, streets and bridges; 
conditions of the means of transport; several check and control points; and corruption [e.g. 11, 12, 13, 14]. 
Table 2. Statistics and indicators about logistics performance [from 10] 
 
 
 
 
Country: 
Logistics 
performance, rank  
2014 
 
 
LPI: Logistics 
Performance Index  
from 1 (lowest) to 5 
(highest) 2014 
 
Lead time import 
 
Days for import port 
and land  
 
Transport costs 
import 
in US $ for 40 foot dry 
container 
 
Germany 1 LPI: 4.12 5 2,218 
Jordan 68 LPI: 2.87 6 2,125 
Cameroon 142 LPI: 2.30 16 5,281 
 
Regarding the information and communication technologies (ICT), shown in Table 3, the authors refer to the report 
“Measuring the Information Society” from the International Telecommunication Union (ITU) [6]. One main commonality to the 
LPI ranking from above can be stated so as: Whereas developed countries are usually ranked on top levels (Germany on rank 14) 
most of the developing countries, and especially those from sub-Saharan Africa, constitute the end of the ranking (Cameroon on 
rank 147 from 167 listed countries). The overall index about ICT is a mixture of three components: access (40%), use (40%), and 
skills (20%), which themselves consist of a huge amount of ICT data from each country. Details are documented in the ITU 
report [6].  
Table 3. Statistics and indicators about information society [from 6, if available] 
 
 
 
 
 
 
Region / Country 
ICT rank  
 
 
2014 
 
[6 ITU, 
p. 46, 202] 
Mobile / 
cellular phone 
subscribers,  
per 100 
population 2014 
[6 ITU,  
pp. 218-221] 
Costs for mobile-
cellular 
sub-basket  
US$ per month  
2014 
[6 ITU,  
pp. 101-103] 
Internet users 
(%),  
 
% of population 
2014 
[6 ITU, pp. 22, 
218-221] 
Costs for fixed-
broadband 
basket  
US$ per month  
2014 
[6 ITU,  
pp. 106-109] 
1. Developed countries/ 
Europe 
  
 
23.16 
82.3 
77.6 
25.80 
25.80 
Example for 1: Germany 14 120.4 18.02 89.5 46.37 
2. Arab States   14.07 37.0 37.40 
Example for 2: Jordan 92 147.8 4.96 60.0 30.28 
3. Developing Countries/ 
Africa 
  
 
12.74 
35.3 
20.8 
32.50 
91.20 
Example for 3: Cameroon 147 75.7 16.22 6.5 40.45 
World  92  43.4 30.40 
 
In this paper, the authors highlight data about mobile phone (subscribers and costs) and internet (internet users and costs for 
fixed broadband). Huge differences in delivery, access, and use of the technologies can be observed. Mobile phones are highly 
distributed worldwide with 92 mobile phone subscribers per 100 people in 2014, and the distribution rate in developing countries 
is also high (e.g. Cameroon with 75.7 subscribers per 100 population). Worldwide the urban population is covered widely by 
mobile-cellular signals. The covering rate of the rural population is high with 98% in Europe, 87% worldwide and 79% in Africa 
(data from 2012 with rising trend). The access and use of internet in 2014 is considerably lower. Only 43.4% of the worldwide 
population are internet-users, with a huge gap between developed countries 82.3% (Germany 89.5%) and developing countries 
35.3% (Cameroon 6.5%). Furthermore, huge cost differences can be observed, some of which are documented in Table 3. Fixed 
broadband costs are shown in Table 3. The table shows that costs of mobile pre- and post-paid broadband are relatively high, 
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especially for countries in Africa. In relation to the average income per person, the differences between the countries' 
technologies become even more substantial [see detailed data in 6]. In addition to quantitative data the ITU report also refers 
qualitatively to the 2015 UN Millennium Development Goals [2] and the new UN Sustainable Development Goals (SDGs) with 
its 2030 agenda. The new set of goals “aims to end poverty and hunger by 2030” and the future should be one “where living on 
less than $1.25 a day is a thing of the past” [15]. The ITU report explains how technologies are able to contribute to the 
Development Goals with an ICT 2020 Agenda and related goals: Growth, inclusiveness, sustainability, innovation and 
partnership [6, p. 6-30]. A more detailed description of the data in table 1 with regard to refugees will be given in chapter 3.3 [16, 
17]. 
Summarizing the technology of mobile phones has several advantages: efficiency with comparably low costs; high rates of 
access, distribution and use; and they are easy to use, as well as being flexible and reliable. Having the empirical data mentioned 
previously in mind, the purpose of this paper is to enhance effectiveness and efficiency in humanitarian logistics by applying 
mobile phones with the comprehensive goal of reducing the suffering of vulnerable people. 
3. Design of humanitarian logistics concepts with mobile phones 
3.1. Technologies and mobile phones in humanitarian logistics 
In the year 2016 mobile phones and text-massaging are “neither new nor fancy” [18]. From a broad range of publications 
about technologies in humanitarian logistics, mobile phones are yet to be thoroughly discussed. This publication does not deal 
with the newest innovations such as drones, clouds, big data, mapping, or new enterprise resource planning with advanced 
planning systems [see e. g. 19, 20]; but rather it discusses mobile phones as an appropriate technology for supporting 
humanitarian relief operations. The innovation aspect is concentrated on the application of mobile phones with a special focus on 
humanitarian logistics concepts. In comparison to other technologies mobile phones provide some important advantages to the 
aims and goals of humanitarian logistics regarding effectiveness and efficiency. Applying them provides the capability to save 
time and money using a highly reliable technology. In addition, their rate of accessibility and usage is currently the highest 
compared to the existing technologies for international humanitarian logistics. Data about the distribution of mobile phones and 
costs are given above [see empirical data in Chapter 2 and 18]. Whereas landline wires and web servers often fail during disaster 
and crises, cell phone towers typically withstand extreme weather events and other harsh conditions [18]. Consequently, the 
authors regard mobile phones as one of the most valuable technologies for humanitarian logistics and large-scale aid distribution. 
Some humanitarian disasters that happened between 2008 and 2010, where the first to be aided by mobile phone adaptions. 
The first case was documented in Kenya during the post-election violence; “Kenya was the first country in the world to use 
mobile phones for cash transfers. […] Mobile phone technology offers a unique and empowering approach to efficiently deliver 
assistance to the most vulnerable people living in insecure and remote rural areas […] where adequate supplies of food are 
locally available” [21, p. 1]. The Haiti earthquake in 2010 can be identified as the most popular adaption of the mobile phone 
technology in humanitarian aid and logistics. “When the 2010 Haiti earthquake struck, text messages sent by trapped survivors 
became crucial catalysts for the aid delivery” [18, p. 38]. Within a few days, a SMS life line was established for Haitians, 
including translation from Creole into English. At the same time, a battle with the huge amount of “big” data in humanitarian 
logistics was described [19, pp. 9-47].  
Newer applications of mobile phones describe SMS, voice solutions and even interactive large scale communication solutions 
within the Ebola outbreak and crisis in West Africa. The World Food Programme sends text surveys to monitor food security in 
Guinea, Liberia and Sierra Leone. The Ministry of Health in Senegal and World Health Organization (WHO) adapted a text 
platform mDiabetes to send out Ebola (instead of Diabetes) health tips. The government of Sierra Leone together with a local 
phone provider and the International Federation of the Red Cross and Red Crescent Societies (IFRC) sent out health reminders to 
citizens – all of the mentioned features work interactively [22].  
In 2015 the UN World Food Programme (WFP) started the new mobile phone flagship “Global Pulse” which aims to analyse 
how real time data from mobile phone usage could support networks in fighting hunger and in supporting humanitarian response. 
The analysis of Call Detail Records (CDRs) collected by mobile phone operators reveal new, real-time insights about human 
behaviour, their communication and movement during critical events. Privacy and anonymity play a central role in the UN 
Global Pulse projects. The data from mobile phones can be combined with remote sending data, such as satellite images, 
weather, climate, census and civil protection data [23]. There are several projects and publications dealing with CDR data from 
mobile phones in humanitarian aid before the launch of UN Global Pulse [e.g. 24], starting with the Haiti earthquake in 2010. 
“The use of geo-referenced mobile phone call data to understand post-disaster-movements of affected people has been 
demonstrated in […] the aftermath of the Haiti […] earthquake” [24, p. 4]. While the content of the voice call or SMS will not 
normally be recorded, the basic facts (metadata) are routinely captured under CDR. These records include the calling and called 
connections, time and duration of calls, use of services as SMS, the location IDs of the cells in use [24, especially pp. 18-20 and 
25]. The real-time data is useful for the people in need and in the aftermath of a disaster to integrate the information for new 
planning, forecasting and prevention. However, there are still challenges concerning technical and integration solutions, the 
usage of big data in humanitarian logistics, and in addition regarding non-technical factors including institutional, legal, cultural, 
commercial dimension, and responsible data policies [19, 24, and 25]. 
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3.2. Mobile phones for enhanced transparency and replenishment in sub-Saharan Africa 
     The debut of mobile phone applications in humanitarian aid and logistics in sub-Saharan Africa, was after the previously 
mentioned Kenya post-election crisis of 2008. Following this event, applications have been developed and implemented 
especially in the least developed countries worldwide, where rates of poverty and hunger are extremely high, the health situation 
is challenging and security is extremely low because of existing conflicts, wars or other risks (e.g. infections as described for 
Ebola in [22, 25]) [see 2, 7, and 8]. Mobile phone application should contribute to the former MDGs and new SDGs as the main 
UN Development Goals, giving priority to ending poverty, hunger, and ensuring good health and well-being as the first three of 
the new sustainable development goals [2, 6, 7, and 15].  
In Somalia several applications have been established. Half of the population were in need of assistance (3.8 million people in 
2013) after two decades of civil war, large scale displacement, droughts, floods and a situation of food insecurity. The 
distribution rate and usage of mobile phones were high, specifically in voice services (such as dial up and voice messages) due to 
the high illiteracy rate and a highly oral culture. The costs were relatively low within one of the cheapest mobile networks in 
Africa. First from 2011 to 2013 an SMS feedback system was established by the Danish Refugee Council in cooperation with 
UNICEF, using some results from the former Kenyan pilot project [26]. Later in the years 2013-2014, an interactive health 
messaging and mobile voucher system was conducted by Oxfam and UNICEF [27]. Both applications document progresses in 
the mobile phone application, especially enhanced transparency for humanitarian operations and interactivity. However, gaps and 
existing challenges were also observed in usage and acceptance rates, specifically in logistics process [26, 27]. One citation from 
Oxfam’s mVoucher project for non-food water and sanitation items characterizes these gaps: “The logistics supply chain was 
very long and costly. It is possible for future options to consider traders procuring with the right support and quality assurance 
infrastructure.” [27, p. 29]. Other projects had been developed and implemented, e.g. from Oxfam in the Democratic Republic of 
Congo for data collection and in Ethiopia up to last mile mobile solutions [18, 28]. 
      Some innovative pilot projects from sub-Saharan African countries document that efficiency and effectiveness of physical 
replenishment could be enhanced by the application of mobile phones in humanitarian logistics in the collaboration between 
enterprises and organizations. These applications are not inserted at the end of the humanitarian chain at the interface to the 
people in need, but in former logistical processes where replenishment of humanitarian aid takes place. For logistics processes, 
the high access and usage rates of mobile phones can be considered a main advantage. In addition, the technology requires 
minimum IT skills from staff in warehouses and other processes. One example is the project “SMS for Life”, in which the private 
company Novartis uses text messages via mobile phones for the replenishment of medicine in sub-Saharan countries for malaria 
and other diseases. SMS for Life uses a combination of mobile phones, SMS messages, and electronic mapping technology to 
track stock levels at public health facilities in order to improve access to essential malaria medicines in rural areas of developing 
countries, consequently reducing the number of malaria related deaths via eliminating stock-outs. The core of the solution is the 
use of SMS messaging between the health facilities that dispense antimalarial medicines and their district medical officers who 
are responsible for treatment availability in the districts. Once a week, the system sends a stock request message to the mobile 
phones of all registered health facility workers. They count stock amounts for the different malaria medicines and send the 
information back via SMS text message. The system sends information about stock levels and non-reports to the district medical 
officer, who can then monitor stock levels and order or redistribute medicine between sites accordingly. The first pilot program 
was conducted in 2009/10 over a period of seven months in three districts in Tanzania, covering 229 villages, 5,000 health 
facilities and a population of 1.2 million people. This resulted in the reduction of malaria medicine stock-outs from 79% to less 
than 26% in three districts. Stock-outs can thus be avoided or restocked within one or two days whereas in the past this would 
have taken one or two months. The costs are less than US $ 80 per health facility per year. SMS for Life is a flexible logistical 
solution expandable to other countries and products. In Tanzania it has been applied to tuberculosis and leprosy medicines, and 
the project has been rolled out to other countries (Kenya, Ghana, Democratic Republic of Congo, and Cameroon) for many 
medications including those for malaria. In Cameroon, the UN mHealth Alliance collects patient surveillance data from 91 
districts and 3,800 health facilities. The SMS for Life Cameroon project, where the cause specific mortality rate from malaria is 
still higher than in the average of low developed countries (see table 1), is integrated into the UN mHealth Alliance and realized 
on a full country rollout for malaria medicines [29, 30].  
Until 2015 the SMS for Life project counts as the most innovative applications of mobile phones in humanitarian logistics in 
sub-Saharan Africa, especially for the medical field. Adaptions of the project can lead to further innovations, e.g. the ideas can be 
transferred to food and non-food-items in humanitarian aid, the results can be integrated into a broader process analysis for 
logistical processes in sub-Saharan African countries and cooled logistical processes for medical products [e.g. 11, 12, 13, 14, 
and 31]. 
The authors have further innovations in mind, which could be transferred from private enterprises to humanitarian supply 
chains. Whereas in the SMS for Life project the district medical officer sends out orders in a traditional way, the responsibility of 
inventory management could also be transferred to the supplier realizing Vendor Managed Inventory (VMI) or in a more 
collaborative concept Collaborative Planning, Forecasting and Replenishment (CPFR). SMS data about stock-levels and patient 
surveillance could be used for inventory management in own or shared responsibility of other parties in the humanitarian 
logistics chain. VMI and CPFR could reduce inefficiencies and ineffectiveness from the bullwhip effect and contribute to 
humanitarian aid with the defined UN Development Goals. However, a deeper analysis and evaluation must be carried out first to 
exclude or reduce possible negative effects from opportunism and information asymmetry with new responsibilities in the 
logistics chain [32]. 
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3.3. Delivery in refugee camps and for refugees with mobile cash and vouchers 
Another application of mobile phones in humanitarian logistics in this paper deals with refugees and the delivery of 
humanitarian aid to refugees. “In most humanitarian emergencies it is displaced people who have the greatest needs, which are 
often urgent because they have left behind their basic resources and livelihoods.” [24, p. 5] Coming back to table 1 of this 
publication the authors first explain the last column of the table and the relevance of refugees in humanitarian aid, especially in 
the three selected countries Germany, Jordan and Cameroon from the three different development groups. Afterwards the paper 
gives some ideas for applications of mobile phones in the humanitarian logistics for refugees, which are suitable to enhance 
effectiveness and efficiency.  
By the end of 2015 displacement as a result of persecution, conflict, generalized violence, or human rights violations has far 
surpassed 60 million people. During the first half of 2015, UNHCR offices reported that at least five million individuals were 
newly displaced (4.2 million within their own country and 839,000 across international borders). The main contributing factor  
has been the war in the Syrian Arab Republic and its effect on neighbouring countries such as Jordan, as well as on Europe [9, 
pp. 3-4]. The Syrian Arab Republic remains the largest source of refugees, with a refugee population of 4.2 million by mid-2015, 
followed by Afghanistan and Somalia. As shown in Table 1, Jordan has hosted more than 660 thousand refugees in the mid of 
year 2015, almost 630 thousand of which were from Syria. As such, Jordan remained the sixth- largest refugee-hosting country 
(Jordan is even ranked 2nd under the criterion of refugees at 90 per 1000 inhabitants). In the mid of 2015 Germany hosted more 
than 250 thousand refugees, of which 66 thousand were from Syria. These large numbers of refugees suggest that the war in the 
Syrian Arab Republic has affected countries even far beyond its neighbouring countries. By the end of 2015 the International 
Organization for Migration (IOM) confirmed that over a million irregular migrants and refugees arrived in Europe in 2015 
mostly from Syria, Africa and South Asia, with more than 3,700 deaths occurring on route [16]. There is however, a difference 
between the Jordanian and the German camps. The camps in Jordan are under (run by) the UN refugee agency mandatory and 
assisted by UN HCR whereas refugees in Europe and Germany are assisted by the European Union, the country, its federal states 
and municipalities under their own mandatory and financial system [9, pp. 4-8]. There is another difference regarding the size of 
refugee camps. Whereas there are two main refugee camps Zaatari and Azraq in Jordan, each with a capacity of hundreds of 
thousands of refugees, Germany has realized a decentralized strategy with a relatively small amount of refugees in all parts of 
Germany [17].  
Despite the huge number of refugees from Syria and Iraq, this region was not the one to host the largest number of refugees in 
2015. Sub-Saharan Africa, with a number of 4.1 million, has been documented to host largest number of refugees. Half of the top 
10 refugee-hosting countries are located in sub-Saharan Africa [9, pp.6-7]. Renewed and ongoing fighting in the Central African 
Republic, South Sudan, Nigeria, and the Democratic Republic of the Congo have contributed most significantly to the high level 
of new displacement during the first half of the year [9, p.8]. Cameroon is one of the sub-Saharan African countries which hosts 
refugees. Most refugees come from the Central African Republic and are hosted in the eastern refugee regions; further refugee 
camps are located in the north for displaced people from Nigeria. Table 1 documents that in the mid of 2015 more than 300 
thousand international refugees have been hosted in Cameroon, but more than eighty thousand internal displaced Cameroonians 
must be considered, so that the total population of concern is nearby 400 thousand. For Cameroon, as a country that faces its own 
challenges with development, this must be mentioned as a notable task to cope with. 
“Mobile phones are ubiquitous, found in refugee camps and informal settlements.” [18, p. 38] The development of mobile 
phone applications for humanitarian logistics must consider the different conditions in the source and host countries of refugees 
and on their route. From a technological point of view advantages of mobile phones are comparable to the ones still mentioned in 
former chapters: a low cost technology, with high rates of delivery, access and usage, in addition to being highly reliable and 
flexible. In this paper the authors highlight the topic of mobile cash and vouchers as one of the most interesting topics to enhance 
effectiveness and efficiency of humanitarian logistics for refugees. “Instead of shipping bags of rice or oil, relief organizations 
can now use mobile phone networks to distribute electronic cash vouchers where viable. These vouchers are sent directly to 
people’s mobile phones through SMS and recipients can withdraw cash or goods at identified merchants. This reduces shipping 
and other overhead costs, speeds up delivery and requires fewer staff and volunteers.” [33] The first cash and voucher 
applications with mobile phones had been developed several years ago (see examples from Kenya [21] and Somalia [26, 27] in 
chapter 3.2 and further examples from the Jordan refugee camps).  
Results from mobile cash transfers in Kenya in 2008 in the post-election violence document that time and money can be saved 
in comparison to direct food distribution, more beneficiaries could be reached (more than 44,000 vulnerable people in a situation 
of high insecurity in Kenya), and additionally positive economic residual impacts on the communities and regions could be 
realized [21, p. 9]. Even cost savings are high, in comparison with the cost of mobile phone delivery (in Kenya 4,220 mobile 
phones and 800 solar chargers). The mobile phone technology works even in most remote and rural areas and allows access even 
for a population with a low level of literacy and IT skills, when parts of the population unite themselves in small groups or when 
solutions with mobile symbols can be found. Mobile cash systems are especially valuable in areas, where people are in need but 
the transport and distribution of food and non-food items is costly and / or insecure. Some requirements must be fulfilled: First of 
all the situation of the economy in the region where beneficiaries are located must be as stable that the regional economy with its 
suppliers, retail structure and markets can provide the population with enough food or other relief goods. Secondly from a more 
technical perspective a mobile operator must be integrated into the project supporting bulk electronic cash transfer system via 
SMS (without the necessity of bank accounts) and a registration process must be developed [21]. 
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The positive evaluation of cash transfers via mobile phones could be transferred to refugees who are in need after their 
displacement from home. Regarding the huge amount of refugees from Syria in the years 2013 to 2015, the requirements for a 
mobile cash transfer system would be fulfilled in most of the host countries and countries on route. A broad distribution of 
mobile phones amongst Syrian refugees has been noticed and documented in 2015 in European countries and worldwide, 
especially to use the phone as a compass or map, to keep in contact with family and friends and to gain information about the 
countries and regions [e.g. 34]. Therefore, mobile cash systems would save considerable amount of travel time, queuing time, 
and offer quicker response to their needs. First ideas are documented to integrate information and data about the Syrian conflict, 
refugees, and refugee camps into the UN Global Pulse project [see e.g. 35]. These first steps of UN Global Pulse for Syrian and 
other refugees could be expanded from refugee camps and other local points up to the integration of Call Detail Record Data 
CDR data as explained in chapter 3.1 [23, 24]. Applications for the support of refugees on route via mobile cash and vouchers or 
via the analysis of CDR data are still in their initial phase; international solutions, regulations, and standards must be created first 
on a technical, regulatory and cultural level and logistical processes must be built up to secure additional physical distribution 
and replenishment.  
In Zaatari, one of the two huge refugee camps in Jordan, the manager in-charge from UNHCR, Mr. Kleinschmidt opened 
supermarkets, where refugees can buy their food and other goods. Refugees who have enough money available or have the 
chance to earn own money, can pay their purchases on their own, otherwise (mobile) cash transfer systems are necessary. 
However, earning money often implies the need to leave the camp on a daily basis. Going to a supermarket is far less degrading 
for refugees as standing in line for aid [36] and at the same time the logistical system would be easier to manage. It could be 
managed as a supermarket in Amman or another city. Concepts for replenishment and purchasing and concepts from Supply 
Chain Management VMI and CPFR (see chapter 3.2) could be established, if suitable. There are implications of mobile vouchers 
on black markets, which must be mentioned in further applications and research activities.  
In Germany the (humanitarian) logistics concepts must be adopted to the decentralized temporary accommodation for 
refugees. Concepts such as mobile cash and vouchers could be integrated with mobile phone applications in the future. These 
decentralized (logistical) solutions could also be applicable in other parts of the world, e.g. in the Middle-East or in Africa, and 
vice versa.  
In sub-Saharan African the circumstances are different from countries with a higher human development index. In those 
regions where markets do not have enough food, water, medicine and other goods available, e.g. because of droughts or broken 
infrastructure, cash and vouchers could not be part of solutions for humanitarian aid. But for refugees e.g. in the east and north of 
Cameroon mobile cash and voucher solutions for humanitarian logistics are conceivable. The authors suggest to establish new 
solutions for mobile cash and vouchers in sub-Saharan Africa based on the findings from pilots such as from Kenya and Somalia. 
An analysis from the Somalian vouchers for non-food sanitarian items WASH documents that if vouchers are divided into too 
small sections and the logistical processes are not established with all actors in the logistical chain, the concept of vouchers' 
probability of failure is high [see 27]. There are still huge potentials in cash and voucher solutions for humanitarian logistics 
concepts, especially where logistical processes still exist and could (partly) be integrated into humanitarian logistics. 
4. Conclusion 
     Mobile phone applications still provide possibilities to enhance the performance of humanitarian logistics operations. 
Innovations from the last few years and new ideas for innovative logistics concepts give some ideas of how efficiency and 
effectiveness can be enhanced through mobile phone applications. With some statistical and empirical data the authors first give 
some background information why humanitarian aid and logistics matters and why mobile phone technology is the one with 
potential to develop and apply new humanitarian logistics concepts, focussing on the sub-Saharan African region and their 
refugees. Examples from different countries and continents, from different parts of a logistics chain, with different actors, and for 
different logistics concepts give some ideas for future developments of the technology. They vary from developed to developing 
countries, from beneficiaries to organizations and private firms and from different order and replenishment concepts in 
procurement to the delivery via cash and vouchers. The authors suggest to countries, NGOs and the United Nations to consider 
mobile cash systems as one possibility to support refugees. Although refugees own mobile phones and have access to several 
networks they are people in need and thousands of them do not survive due to insecure transportation, harsh weather, medical 
conditions, and starvation [9, 16].  
     A fundamental evaluation of each mobile phone application for each humanitarian logistical concept is necessary under the 
central aims, goals and performance indicators for humanitarian aid and logistics. In this paper the authors suggest that 
established technologies from ICT and unimposing innovative logistical solutions, could meet the requirements of humanitarian 
aid as “solutions that are saving lives in humanitarian response” [37]. 
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